INTRODUCTION
The epilepsies are among the most common of neurological disorders, prevalence is about 1% 1 ; based on this figure, there are 500 000 people in the UK who suffer from epilepsy. Approximately 70% of patients with epilepsy are well controlled by monotherapy with currently available antiepileptic drugs 2 . Another 5-10% of patients are stabilized by the addition of another antiepileptic drug but there remains over 20% of patients whose seizures are not controlled 2 . By estimation, in the UK alone, 100 000 patients with epilepsy require more effective antiepileptic drug treatments. The last 10 years have been an exciting time for both patients with epilepsy and the health profession. Five new antiepileptic drugs, gabapentin, lamotrigine, tiagabine, topiramate and vigabatrin, have been marketed in the UK and other countries. They have all been shown to be effective in short-term add-on clinical trials in patients with uncontrolled epilepsy. However, in long-term study, Wong showed that less than a quarter of patients with severe epilepsy will still be taking the new antiepileptic drugs (gabapentin, lamotrigine and vigabatrin) after six years, few patients will be seizure free 3 . He concluded that the task to improve the prognosis of severe epilepsy has not been accomplished. Therefore, phytomedicines can potentially play an important role in the development of new antiepileptic drugs.
Many plants were known for their anticonvulsant activity. Various phytochemical and pharmacological studies have been carried out on these anticonvulsant plants. In fact, a review article 4 was previously published with regards to plants with anticonvulsant activity. Thus, the aim of this article is to give an up-to-date literature review on plants/natural products which have been used traditionally for the treatment of epilepsy or those which have been shown to possess anticonvulsant activity.
MATERIALS AND METHOD
An extensive literature search was carried out in 1999 using the Science Citation Index of BIDS (Bath Information Data Services), 1981 to date and PubMed (Medline), 1966 to date. The keywords used in the search were: Epilepsy, Plant, Anticonvulsant, Natural product, Antiepileptic, Herbal, Seizure, Traditional, Remedies. From the literature search, all plants/herbal preparations that are used ethnomedically to treat epilepsy or those which have been tested for anticonvulsant activity are included in this review.
RESULTS
Over 50 references were found in which plants or herbal preparations have been tested for their anticonvulsant activity in in vivo/in vitro studies (see Table 1 ) or clinical studies (see Table 2 ). 
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Dose: The plaster was placed on acupoint Shenque (Ren 8 exactly at the centre of the umbilicus), and changed every 3 days.
Markedly effective: Number of attacks reduced by ≥ 75%
Effective: Number of attacks reduced by ≥ 50% and < 75%
Poorly effective: Number of attacks reduced by ≥ 25% and < 50%
Ineffective: Number of attacks reduced by < 25% Aggravated: Number of attacks increased.
critically on the nature of the study, the questions posed, and hence the kinds of samples, recordings or observations required. However, for the drug screening, the models have to be simple and cheap to administer. It is out of the scope of this article to fully discuss every available method, excellence reviews have been conducted by Fisher (1989) 59 , Jefferys (1994) 60 and Meldrum (1997) 61 . In this review we will only briefly mention the most common methods for evaluating the antiepileptic drugs in preclinical studies.
In vivo studies. Various chemicals have been shown to induce seizure in animals, different amount and different location of application will induce different type of seizures. Practically, any stimuli which are sufficiently strong to trigger off epileptic discharge in animal brain will trigger off seizures, thus, readers should not be too surprised to see so many methods to induce seizure in animal models. Table 3 is a summary of the most commonly used methods.
In vitro studies. In vitro studies now have a central role in fundamental studies of the epilepsies because they can help to unravel cellular mechanisms. The basic principle of the in vitro methods is to target on the mechanisms of seizure generation and propagation mentioned in the previous sections. Brain slices, tissue culture or neurones can be used for the study of antiepileptic effects of different drugs.
The most popular techniques used in in vitro studies are:
(1) Multichannel intracellular recordings to study local circuit.
(2) Voltage clamp to study membrane currents.
(3) Patch clamp to study individual channel, e.g. sodium channel.
(4) Binding to the neurotransmitters receptors and the enzyme involved in transmitters metabolism, e.g. GABA receptors and/or GABA transaminase binding. (5) Change in the concentration of neurotransmitters or their metabolites, e.g. glutamate and glutamine. 
Plants as a source for new antiepileptic compounds

Clinical data of traditional herbal medicines
Since most of the herbal medicines have been used for a long time without testing, it is very difficult to find sufficient clinical evidence to support their clinical efficacy. In fact, very few clinical studies using herbal medicines were found with regards to the treatment of epilepsy. Four literatures were identified to report the effectiveness of four traditional Chinese herbal medications [56] [57] [58] and one Japanese herbal medication 64 . Among these studies, none of them were randomized double blind placebo-controlled clinical trials. Therefore, it is difficult to prove whether the reduction in the seizures was due to placebo effect or spontaneous seizure change. These phenomena also occur in western medicines. For example, a randomized double blind placebo-controlled clinical trial of gabapentin (a new antiepileptic drug) shows about 10% of patients with refractory epilepsy experienced 50% reduction in the seizure.
Four Chinese herbal medications have shown impressive clinical results (see Table 2 ); however, readers must bear in mind the underlying methodological problems in these studies. These herbal medications are warrant to be subjected to more vigorous clinical trials in the hope of finding more effective treatments. The Japanese treatment was not included in Table 2 since the primary objective of the study was not to test the efficacy in the treatment of epilepsy. Nevertheless, it is interesting to note that the plant Cynanchum otophyllum is present in two of these Chinese herbal treatments (treatments 2 and 3B). However, no other studies are found to report its antiepileptic activity. Thus, this plant is certainly of interest for further scientific investigations with regards to its possible antiepileptic effects.
CONCLUSION
The present article reveals that plant species from a wide range of families have been shown to exhibit significant in vivo/in vitro antiepileptic activities. Among these plants, a number of active components belonging to various chemical classes have been isolated. However, the active components of many of these plants are still remained to be found. Thus, it is the wish of the authors that this review article will stimulate the interests in further investigations into natural products for new antiepileptic agents.
